The current investigation aimed to comparatively examine the effects of minimalist, maximalist and conventional footwear on Achilles tendon forces (ATF) during running. Twelve male runners (age 23.11 ± 5.01 years, height 1.78 ± 0.10 cm and body mass 77.13 ± 7.89 kg) ran at 4.0 m.s-1 in the three footwear conditions. ATF's were calculated using Opensim software allowing the magnitudal and temporal aspects of the ATF to be quantified. Differences between footwear were examined using one-way repeated measures ANOVA. The results showed the peak ATF was significantly larger in minimalist footwear (5.97 ± 1.38 BW) compared to maximalist (5.07 ± 1.42 BW). In addition it was revealed that ATF per mile was significantly larger in minimalist (492.31 ± 157.72 BW) in comparison to both maximalist (377.31 ± 148.06 BW) and conventional (402.71 ± 125.51 BW) footwear. Given the relationship between high ATF and Achilles tendon degradation, the current investigation indicated that minimalist footwear may increase runners risk for Achilles tendon injury. The current investigation aimed to comparatively examine the effects of minimalist, 23 maximalist and conventional footwear on Achilles tendon forces (ATF) during running.
Introduction

36
Recreational running is a popular exercise modality. It has been projected that as many as 2 37 million people in the UK utilize running as a mode of exercise (Sport England, 2014) .
38
Running is known to provide a substantial number of physiological benefits (Lee et al., 2014;  39 Schnohr et al., 2015) . However despite the physical benefits that running provides, running is 40 also known to be associated with a high incidence of chronic injuries. Over the course of ane 41 year up to 80 % of runners will experience a chronic musculoskeletal injury as a consequence The Achilles tendon has been shown to be a common injury site in runners with an 45 occurrence rate around 14.5 % (Mahieu et al., 2006) . The Achilles tendon represents a 46 confluence of the gastrocnemius and soleus muscles. The tendon is inserted on the posterior 47 surface of the calcaneus distal to the posterior-superior calcaneal tuberosity (Maffulli et al., 48 2004). The main function of the tendon is to transfer forces from these muscles to the 49 calcaneus (Moore, 2006) . The mechanism by which chronic Achilles tendon pathologies are 50 initiated has not been fully clarified scientifically; however a key pathological stimulus for 51 those involved in dynamic activities such as running is excessive loading of the tendon itself 52 (Selvanetti et al., 1997) . Collagenous materials such as tendons are able to respond positively 53 to applied loads provided that sufficient rest is allowed between training sessions (Magnusson 54 et al., 2010). However, when high loads are applied to the tendon too frequently this results
55
in rates of collagen degradation that overtake the rate of collagen synthesis (Selvanetti et al., 56 1997). Overtime this creates micro tears in the collagenous fibres of the tendon leading to a 57 condition known as tendinosis (Kirkendall & Garrett, 1997) . The mean temperature of the laboratory throughout data collection was 21.07 ± 1.08 °C. Chicago, USA). (Table 2) .
187
Results
188
219
A main effect (P<0.05, pη 2 = 0.37) was noted for ATF impulse. Post-hoc analysis showed that 220 ATF impulse was significantly greater in the minimalist compared to the conventional (P = 20.02 %) and maximalist (P = 0.003; 26.46 %) footwear (Table 2) .
226
Discussion
227
The aim of the current investigation was to examine the effects of minimalist and maximalist these footwear.
232
The first important observation from this work is that ATF parameters were shown to be that minimalist footwear may place runners at a greater risk from Achilles tendon pathology.
245
Previous work investigating the loads imposed on the musculoskeletal system when running footwear may increase the likelihood of experiencing an Achilles tendon injury.
256
Of further interest to both runners and also the biomechanics community is the finding that 
265
Although it is recommended that further prospective work be conducted, before the potential 266 267 benefits of maximalist footwear can be dismissed.
268
In conclusion, although differences in ATF's as a function of different footwear have been conventional, dash = maximalist). Step length (m) 
